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(57)Abstract: 

PURPOSE: To suppress the formation of vacuum arcs ski. 
between the back of a wafer in the middle of a process and 
an electrostatic chuck main body by laying a conductive 
protection circle floating near self-bias potential, introduced 
by plasma on the wafer. 

CONSTITUTION: A circular path 515 extends to the 
periphery of the outer part of a top face in an electrode 200 
and forms a gas supply groove. A protective film 300 facing 
downward has a thin conductive member 265 having the top 
face which is flush with the top face 210 of a grasping 
electrode. A base part 260 is insulated form the electrode 
200, and it floats by coupling capacity to a potential 
approximated to the wafer potential. A wafer 600 is brought 
into contact with plasma, and therefore it is in self-bias 
potential which is much lower than the time-averaged plasma 
potential. Namely, the time-averaged potential on the wafer 
is typically much smaller than ground potential. Thus, the 
protective film establishes an equipotential region, which is 
equal to the potential of a work piece between the work 
piece and an outer electrode. 
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oUHTCffifctl*. !&*0fc*>2 6 2B7*7Xvmfii?:jg 

<"Cfc«fcl>. .l#nt>2 6 2Bfflj£K:j£D\ tU^©«tt> 
S0£ttffiSC£#Tt4. DC£RFS*©Jg*iB. 0 
2(C^L/fc<fc^(Ctft>tlS„ 

[0 02 0] 06(C^@1 0 0fc<fcO'2 0 0#V.»teH 
UTM^7X$ftS#2SI^©<b5> 1 o©HJgtf(?:^-r. 
B6©£»c^-r«fc5K:. RStt©S3 0 0# 4 77X 
■7is*fciyrc»s*sttS53R3 1 o*ii-r i-p*fctt« 

»©#-;U*J#^Tl>$. Ji*ttS^3 1 0B, 7 5 X 
^©{fc^fli&tttcj: 9 . HIS. K-7'lfcS i*«i>B 

s i c^©KftLKa»fcRro<*©#g*u>. 9 

mttS* 3 1 0 B, V , 6 fc WtMOlS l/fr<£ 
toi>©T, 3»fttfeji«*<a<r<>«i:i>. fl^tt©S3 
OOOttSBT^S^. 531. *St»Bffi©WAtt©* 
4»«BWrj:t». 3 V,»(CR|0T 

^WCC. MISl 0 0*5^:0*2 0 0^-{7^f5J:5 
tc#BS$nr^-2> 0 lo©^TB. 77X?fEti+ 1 
00 V. -)*-;>6'0 0iOia'W7^1fftt7-ft 
X3 00V. «©1 0 0i2 0 0©|ffl©*ffiB6 0 0 
V, 15® 1 0 0£2 0 0©±©*EB*ft-eftOV£-5' 
-ftx6 0 0VT*5. 457'a-fexra, yatztp 
tcV.^^abU**©-?. ^VT^*igSJ)#ffSfcJ;0'g 
««SfT*&C£B*l6W©flin/c!|*a-C*S. 
(CBW6«>%J: A'-f TXmUB^StctSC^^ 
tCTSC<h4>-C^4 0 Witf, *©±©:tfXtJEHB*E 

©Hflifer*s©r, ASfflj^ccfc^-cB. ^©±©«E 

«fc9(C 05(C^L/c^»1?i|?:ffifflU-C. 

[ 0 0 2 1 ] m 6 ©^fPJjCC, lil0 0fcj;i>'2 0 0 # 
S»WKiB£3ftrt>&l»Bfl©HlfeW%*i*T. C©^Jfe 

wtb. iMiHii 1 1 (mmmtbx, 7>i$t, mit 
mm. t tcMmmn^mmiZtt~Jtbo>mMfcvBm 

StxX^i) tfi, M«ffi©M^ J &S?<©tc+^Sil7f 

|6]©Jf HJfi^J©200rtm©5 1 1 s 

0TB. W«HB©* + -''«S'* >XB500pFWTT*S 
CiAig^Lk IWail 1 1 ©«WJBiM6«rtl«rB 
^c<. ^fS©i*3WJ©S|5^il5^0^©4>©r*S. 

h*jw*r«>c©j:5tt^ffi*»ffl-r4fiiSB. sffii 



(6) 
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0 0 £2 0 0©f8]©*+Ai/5?>X£!&D. RF*#E 

[0022] w%fimo¥-Wfift<D*f* v ?'b, V-i> 

8W'JvS< (O.5O8nm(0.02O-^>5 : -)) -f^Sr****. 

#fafcflfi©*:asft:Mtac Off 3*&KBW&frtt 

fflomi. San* fc<fctf> 

7tcffist5„ c©306«r«. t&masi i i©/fs« 

iSP^~C3. 175mm (0.125^ >^> ©JP3. F*9ffiJgP^X' 8 . 
636nm (0.340-f ©J? 3V$>-z>tc„ ^ffi 1 0 0©ft 
*rC©&ffr©W3B3.175mm (0.125-Y ~C$>r>tc. 

[0 0 2 3 : comnm-cits h i (Dmt&m-cfrtvtcft 
wj©H2 i o*^i»r*»o. ^*#w&"r*atKaB5 20 

1 5B*ffil 0 0©4>K&.5C£K3;g3ftfcl,>. c© 
HJtWB. 05 K7nOfcbO£|ai«©fiai«l3 0 0 m 
■oTH*. H6©£ffl!jK^Lfc<fc5ft,®fcl*ffi3 
1 0 fcfltSCiJP-Ct*. 

[0 0 24 ] H6©#9 1 5 (2H 7 {C*rr*££ls] 
K%*^TC>*. DC«W6 3 5«RF?a-5>K:<fcg 

ttl00fc«fctf200«:> S*tt£8&#K£?!lK%ft 

3ftTl>£. $Stt£8Ktt> ^3ft@£*+^>*c 
2#iJg* + Ai/2C3£ft?ijKft-DTl,>S. + 30 

/<f*C3tt. m©2 0 0©±©^Xvitt»«c4IB 
V&Bffl 0 0Ol©77X7(c^Sft>n'©M 
*Ktt Lfc#*9-ft *JNc «k *> T IS t 3 *i S 73 X v£ 

tt©¥&#ifti©$tt«R8 tfflfg-r tcMcm 3 n 

S. HiR»«:ftffLte , >*-^©jfa*tcJ:»). C©g 
W*J:»)Ki»J«ia»K:*it>TJ:»)A<«HM-*. 
[0 02 5] ^ffli|t^4,S54,6U#«:fB*S3nrt^ 

*©£«w*>#»«3tt»^»Gi#flrr*©r. s 40 

W0M£ 9 9*-'V&Br 
■mtjtc D C ? |^«E%«J o fc». rt>ft 0 (DiWt 
•afc. *Hl^l^5,103,367^CiBSS©gM-CB. 91* 
■o»£5««IHJK:A C®tg£$ffl O-C«ff*»0iSL-e 
PKRU #&*S^fiBtt©*4£l&-f*:/K<fc*«l» 

rt>&. *ftHfcACm6ftffl(/fc*l£fC». #*E 
#a^©#©¥®j££oTl>SffiJrFK*E«TLrc 
B$K. ^^©E^CCctoT, tfrewvtf?-* 

^*-^4200mm£U^E 50 



ftH¥7 - 2 0 1 9 5 9 
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#*10 Torr£ L/ct§£, #*Efc©¥flB*£S©K:!i& 
gft*EB2 0 0-3 0 0 V?**. 

[ o o 2 6 ] ^mMoymsicis^xit. f^yjjxDU 
Jf#TOHrBft<. J: Drt WlSi** 
-^©ra©»«»©»»K«r*s. ^wrfiBfiSti 

■S^KS^RSfc-CB. RS#©W 3 £«*««©«; 
l^£©lfflKfR»ft-'<?>*ai*£. &*D©J:5K. * 
7>^B (V/d) 'Klt^T*. CCtVBiEt 
*9. dBSf«f*©J¥3-C*S. Ucifi~>X> JI3£2 

0>J; 1 K? 4KB. «Efe 2 f&tc Lft Wtitfft&ftt*. 

**-^£*«©rafc§i*#©*ftl* 

w»**ie*»sci*«t>*>ori»s. ae*©s«. rat 

Clft«Mi«*^OTRF«:«l&Ottt>iafCB. MSCC 
ft6ftrt>-9 7c. 

[0 0 2 7] S«#KBW6*»tt«fc$K. RFHE^D 
C9 9>^AmE(cSia6ti2©r. 
»±©J6*»ja«»K:«ffr*. *affijfcfc*»t>Ttt. 
flfflg^^-^ciffl©*-* >^>£>XK#>#>6RF^ 
E(«l/coO B. DC*7>7#*EKfl]fcS£. «g 
IW*©«««E*iB*.*C C©ft!fctt#*fc 
*t>©tt. ■75X-7#4 0 0KHzrfiNK3*l5fflift» 
©ffil/^S (ffl/tBLan System 4520) tcfel,>tt'» 

x-^©ra©* + -'^^>^* it iK)6,000pFr-*4ii^. 
4 0 0KHz©RFSEfl-^£^2~3 A©RFS^ 
K£*h 16l»flttC*»*»4 2 0 0-4 0 0 V©RF«E# 

[ 0 0 2 8 ] Mifi©3KBn9ttfll5,lD3,3674|B. 
iB«*WKJ|ftS. l-3©a*H»RFfaWW**w 
08K*5^r. RFaffl©S*Hr^teff|4 
L/Tr^H^ftA^snrt^. RF^£©J:^K^ 
f » ^%a-3T^7Xv©ifK:^ji&3n4*», -fft*> 
ft, «S^©K8SM«10r^. *S(,>B. RF#M 
«ffi*^-l/ - r©Sa*S^{cJ:4©*». K-5i>fBWfe» 

mLrt>ttt>. ±ia©*E#i^©^SKfci»-c 

B. 9 * - »©9HM©R F #M«tI©Ei5ft^* s * 4 
C £K«fc 0 , f *-^©±^«fc 0 x-^©?H»J-C*7' 
7XvAU'P?S<B)l§n4C£4. : tP*L, CtlB. R 
F#JH**©Ka**S<i*l,. x^>J/ISKT# 

* -r £ t< » 9 ft^*i*5 . 

[0 02 9] Sisbctb-C. **M©«lSKM0r«T 

©ft^ra^-rs. 

( 1 ) Jl£iB*rDC*{a©#s?iaK:j:g. 
^L/fo^ft < £ 2 o©RISW^ftP^R©T;U 5-^7 



11 

7*¥ffi£^fiXU ±8B7^ 5 - 9 ASffi©ii># < t h 1 
o#*©*K#*#*&^|R*«*."C:b»). S6Kf£8g 
fcfc^T . ±K©4>& < i 2 o©«l©j'HW©«S# 

SW#«<*J-i, .ao±gBftffliJ*ffi*s<fc ±13 7 - * t - 10 
13 ? - * e- x ©«ti ctfSKKKciSf o i >g5*ffi««*± 

§37 - 4> f - X <t ±IB5'H8MBi i ©M (CfiiLf 6 C t K. 
<fc9 . ±127-1? b'-^fc cfcO'±iBW»J»^©ra©*^ 
7- SKOfcC£*#*£'rS#1I* + 
7i»gg. CCt, ±iB«S3Sg©»«iti. £5S3g©7 
-^e-^K»|fiIL"Cl»'Sffi{C*JW4^ffi^|Sl©8B»4 

(2) RFW, ±IB©ii>&< £&2'0©7;l'5~7 
A«®C 3 tm%Ws> 6>±fB 7 - * t - * te*S£ 3 20 

^6±iB^fflj«e©*s <fc o * t a^assa© 7 - * f 
a, ±ia ( i ) Ksattosa^i- »»ftt. 

(C» oTflfRcifiltrCBBS ft. ±I2«SS©WW*S 
ftic J: 0 . ±137- £ e-*#±IStttfasStt«lWEii& 

aitaasci*3 6{cif»i^*» ±ia (2) cciatfe 

©#«* t 9 £ggo 30 
( 4 ) ±137^ 5 - 7 A«@©-##SH#£Wl>±iB7 

;U5^7Am@©ffi^©m§i5©ctJr^3n, ±ibms 

ffi#*©IH(Cil>&< i fc 1 -3©IHffl*W U RFMJlff 
±f3MHffi(CitJggMiS§ft > ^RFS^±fBMJSg 
fr&±fB«firaKegJMS£Sft, ±fBW«@#. ±ggW 
«tt©M©±IB5HItc|!Wg-r**ft*I^KiS^A:<R*«C 

* o T+»ftJI**»-^Rtt©»l»tti»ttC J: -5 T*Ht 
3tVt<,>5C4*36{C#*frs. ±IB(3) icIBtS 
©Ha^+^i'^S. 

(5) #X2>s. ±IB^ffli)*ffi©±fB]Iffi©±©SBi^«* i 40 

6*stc & *) xmuc^i^±m 7 - d» f- x j: o± 

SEfi^©ra*ato*C£*S6K#a£TS. ±83 

(1) KBis©*** 

(6) RFW, ±iB©4>&< £&2'0©7;l/5-7 

a** 3 ft, mum** 6±IE 7 - * t - X Ktt# 

3 ft, fio±IBRF*##±JEffiiSBK®«l»&£3ft» 

* c * 6 . ±f334fflij*@©¥@ =fc o fc¥?isi$#© 7 

- ? f - X fl!£ tcgfttte 3 ft "CI » * C £ * S 6 tc«f « 
±IB (5) (clBtSc©fl«^-f 

(7) ««©««t«ISl^BJc«l*J. ±B3ffH«»>6*a 50 
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5CH®W«:^0t>«^^©)ta)©F , iffliJ*S«:W0> * 
ft K =t 0 . ±IB 7 - * f- X #±IBWKB*tt* JWBfiS 
HII4S&4ci*3 6{c«f«i-r*, ±13 (6) KsBtit 

( 8 ) ±137 5-7 A«@©-##igtR&Wt,±i37 
;I/5^-7AH@©flfi^©tM]gP©ifT s 5:}$3n > ±§BWt 
ffi*S-e©fffltC^< i i> 1 -3©fMS*WU RF*## 
JJBWWBKiljgSMB 3 ft, R F *##±ga*H»!«ffia» 
6±iB#«aKc3aMS£Sft> ±iBPS«S*«. ±IBM« 

@©ra©±iawH{cK^-r s*s^(a]{c?& tcmmc & 

i T+»ttW*%^-oatK©*fi»ttB»*K «fc -p -c^d 3 
n-Cl»SCi*S6{c^ifS. ±IB (7) KUBUs© 

(9) Xffl«W-CDC*(4©#«gWK:«tO. 7-^b' 

ass^wl/, iga@^*D$oTio©^-a^^'5'> 

±I3T;u 5^-7 A«ffi©^ < t i> 1 
•o^©cf3(C*'X^#l34m-Cfcf3 . $ victims 
Ktel>"C . ±E©iI>a < 1 45 2 •o©«S©JHIJ©«ffi** 
±IB7- f-Xffij; 0 t>ffiKSS©fctw:/cW/h;Sl,>J* 
fii|4ig©m@5:WL. ±gaWWaffi^> ±fB7-ff- 

{SSsrHsn. ±E«suKi. -e©«ffl^±ia^7> 
^B^ai $ ±iB»«tt« 6 sd>'7- 

T±!B«S$£±i37^Xvft{£Kitia!>. *ti{cj:0. 
±KfiB«W«. ±E^7X^«tt{C^UW{c«LC»*« 
fi*««:±IB 7 - * f - X fc J: 0*±l3^fMafii©ra{CSi 
S C i J: 0 . ±IB 7 - ? tr - X J: V±M&m\n 

(10) RFIA*. ±BB©^>ft<ife2-3©T^5- 
7 A^©iC«*& 3 nttdfii^ 6 ±13 7 - Z t - X (CM^ 

c *>6±fB?HWS@©*Sct 0 *S JMsfflWa© 7- ^ 

±13 ( 9 ) «:»«©»*?■ + 9 ^SSo 

(11) «H*©SI«tt«ISi»«aSH**. ±SB»aS8*»6¥ 

Stc^!IWKlSfLl»«f?^t*©fc8£>©rtffll¥S*W0. 

-encc cfc , ±137 - ^ f - x *s±iB«tttstatt«iH& 

S«RiS<cSCi*S^K«F»4rS. ±12 (10) 4C 

(12) ±!BT*5^9A*«©-#aWK4Wl/±E 
T^S-7A«ffi©f6*©EI«P©tfC33*Sti. ±I3M 
«B*i-e©IB«:^tt < i 1 ^©^H4W L/> R F«^j 



(8) 



13 



#HPP7-2 0 1 9 5 9 
14 





* 1 0 2. 


2 02 






110. 


2 1 0 


mm 




1 1 1 








10 5. 


205 




*SftTl»4e£*S6(C«*&"rS. JJB < 1 1 > K 


1 5 5. 


2 5 5 






20 0 






[0 03 0] 


2 2 0 




mm® 




2 2 2 




«S2 0 0©£j 




2 3 0 




pan 




10 2 3 5. 


6 3 5 


Dcmrn 




2 3 7 




j Jin 


wit. x - a©i©77 xvkj: o iis nfc i a^* 


2 5 0 






*rx«4©iE<r*«tt©«aw*ftfcStt. 


26 0 




mm® 


^i, *©$*wA«c*fcifti»««£©ra«ct?«ti«« 


26 2 






*M5£U *©«S<b9*^£©|g|<D«E£gS#»l 


2 6 5 




#nmm 




2 7 0 








30 0 








3 0 2 






r. Dc*tt©iW5i#K<*9 9-*fcr-a*fi8*r& 


3 1 0 






^ d'««*«iiiW4*>©-e**. 


20 ffi 






[0ffl©fa#&5&BJ§] 


5 1 5 






[01] fWUmtWOMMH. 


60 0 






[0 2 ] 11 1 -C^L/c^BJUife^J© 1 SB©Kffl0o 


60 2 






[03] #»WrffiJB-r*«S©W@Kig. 


6 10. 


6 2 0 




[04] 03-C^C//c^^^'-YTX-r^^ffi?:^f BS 








6 1 3 




mm 


[05] $^©SiJ©H)!iW©»rBB0. 


6 1 5 






[06] *^Hj©^/cSiJ©H)5l^!l©»Tii0o 


6 1 8 






[07] *»^rttffl-r*RF*S^@». 


6 1 9 








30 6 3 0 






5 0 M 


6 3 5 




ucmw. 



1 0 0 




200 1 00 





7U> h^-iXDffiZ 

y*^B02835a- KT^7> KM 
149 
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